Many studies, both in ethology and comparative psychology, have shown that animals react to modifications of familiar stimuli. This phenomenon is often referred to as generalization. The majority of modifications lead to a decrease in responding, but to certain new stimuli an increase in responding is observed. This holds for both innate and learned behaviour. Here we propose a heuristic approach to stimulus control, or stimulus selection, with the aim of explaining these phenomena. The model has two key elements. First, we choose the receptor level as the fundamental stimulus space. Each stimulus is represented as the pattern of activation it induces in sense organs. Second, in this space we introduce a simple measure of 'similarity' between stimuli by calculating how activation patterns overlap. The main advantage in this approach is that the generalization of acquired responses emerges from a few simple principles that are grounded in the recognition of how animals actually perceive stimuli. Many traditional problems that face theories of stimulus control (e.g. the Spence-Hull theory of gradient interaction or ethological theories of stimulus summation) do not arise in the present framework. These problems include the amount of generalization along different dimensions, peak shift phenomena (with respect to both positive and negative shifts), intensity generalization and generalization after conditioning on two positive stimuli.
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When an animal encounters a novel stimulus, be it in the wild or in the laboratory, we usually think that its initial behaviour in the new situation is determined by previous experiences with similar stimuli (either the animal's own experiences or those of its species, stored in its genes). This area of research has been referred to as 'stimulus control' in comparative psychology and 'stimulus selection' in ethology. Both disciplines have produced similar results, although a comparison can be difficult because of differences in methods, terminology and scope (Hinde 1970; Baerends & Drent 1982) . Traditionally, ethologists have claimed that innate and learned behaviour are governed by different mechanisms, whereas psychologists ignored innate components of behaviour. Today, there seems to be little justification for either of these views. Explanations in both fields share many points, notably the assumption that responding is determined by similarity between stimuli. This applies, for instance, to psychological theories of stimulus generalization and ethological theories of stimulus summation (Spence 1937; Hull 1943; Baerends & Krujit 1973; Shepard 1987) .
Our aim here is to contribute to a general theory of stimulus control that can bring together a number of different phenomena, and also allow a comparison between data from the field and the laboratory. We focus on the generalization of stimulus-response associations to novel stimuli, and we regard individual learning and evolutionary processes as two different ways of acquiring such associations. We describe a model able to predict responding and degree of generalization given that certain associations have been established. An important advantage is that it provides an intuitive understanding of what to expect when stimulus control is important, in contrast with, for example, artificial neural network models. Two steps are crucial in developing the model. The first is to choose a space in which experiences and stimuli can be properly described. The second step is to specify how similarity between stimuli in this space determines responding. The majority of our comparisons are with data from comparative psychology, since animals' experiences are better known in such studies. We do, however, frequently point out similiarities with ethological data.
